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Overview

Since the inception of Ecology’s effectiveness
monitoring program in 2001, a total of 119
TMDLs have been evaluated through 18 studies.

Of those 119 TMDLs, 50 were determined to be
meeting target limits, while another 12 have
demonstrated improving trends in water quality.

Of the 50 TMDLs meeting targets, only 5 could be
linked to implementation of BMPs.

No implementation tracking is occurring at a state
or federal level.



Levels of Effectiveness

Level Questions

Program •Are waters with Section 319 or state
funded projects improving?
•Are impaired segments meeting water
quality standards?

Pollution control plan (i.e., TMDL) Is water quality improving?
Are interim target measures being met?
Are additional implementation measures
needed?
Are discharges meeting NPDES limits?

Individual best management practices
(BMPs)

Is the pollution control measure
successful at controlling pollution load?



Washington’s State’s TMDL Strategy

Development of a TMDL
or other Pollution

Control strategy

Develop Monitoring Plan
to Assess Effectiveness

Ecology TMDL Leads

“Develop & Guide
Implementation Plans”

Implementation of BMPs

Watershed Coordinators



Monitoring Plan

• A multi-year sampling
approach allows for
adaptive management.

• Include a source
tracking component.

Year 1

• Baseline, TMDL, or
other monitoring

Year 5
• Status check

Year 10

• Final effectiveness
monitoring (EM)
evaluation



Effectiveness Monitoring Strategy

 Integrate a monitoring strategy for effectiveness
monitoring into pollution control plans.

Use multiple indicators (water quality,
bioassessment, habitat, land use index).

 Incorporate some statistical precision.

Use a “weight of evidence” approach to evaluate
effectiveness.

Results must be in a context that can be used for
both management and on-the-ground decisions.



Study Design

Before Implementation After Implementation



Existing Data

• Ecology’s Environmental
Information
Management (EIM)
System.

• Physical, chemical, and
biological data for
Washington.



Current Monitoring Efforts



Exploratory Data
Analysis 1

Effectiveness Monitoring Design

Upstream/DownstreamBefore/After Trend

Exploratory Data
Analysis 2

Exploratory Data
Analysis 3

Two sample
t-test

Rank Sum
Test

Paired
t-test

Signed
Rank Test

Generalized
Linear Models

Kendall

Multiple Linear
Regression

Seasonal
Kendall

Regional
Kendall

Mixed Effects
Models

Logistic
Regression

Data Analysis



Linking Water Quality Changes to Actions



Landscape Development Intensity (LDI)
Index



Weight of Evidence

• Costs of statistical
designs are expensive.

• Final determination of
effectiveness requires a
“weight of evidence”
approach.



Weight of Evidence

Weight of Evidence
Score

Level of Evidence

0-3 Poor

4-7 Good

8-10 Excellent



Statement supported by a
weight of evidence approach.

Are water quality standards being
being met?
Are interim targets measures
being met?
Are there additional areas or land
use practices of concern?
Are additional implementation
measures needed?

Reports



Existing Challenges

1) Inadequate funding at the state and federal
level.

2) Lack of implementation tracking of either
federal or state funded projects (although it is a
requirement).

3) Lack of policy on when/how to conduct
effectiveness monitoring.

• EAP recommends a strategy however, it is still up to TMDL
leads to make decisions.

4) Lack of coordination between local efforts.



Questions?

Scott Collyard

Environmental Assessment Program

Washington State Department of Ecology

360-407-6455

scol461@ecy.wa.gov

mailto:scol461@ecy.wa.gov

	Overview of Washington State’s �Total Maximum Daily Load (TMDL)�Effectiveness Monitoring Program��National Water Quality Monitoring Council Conference�Portland Oregon, May 2012
	Overview
	Levels of Effectiveness
	Slide Number  4
	Monitoring Plan
	Effectiveness Monitoring Strategy
	Study Design
	Existing Data
	Current Monitoring Efforts
	Slide Number  10
	Linking Water Quality Changes to Actions
	Landscape Development Intensity (LDI) Index
	Weight of Evidence
	Weight of Evidence
	Reports
	Existing Challenges
	Questions?

